10/581756 

mm^^'mim 05 jun 2006 



STATE INTELLECTUAL PROPERTY OFFICE 
OF THE PEOPLE'S REPUBLIC OF CHINA 




CERTIFICATE 



IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY OF THE BELOW 
ENTIFIED INTERNATIONAL APPLICATION THAT WAS FILED WITH THE 

CHINESE PATENT OFFICE AS RECEIVING OFFICE 

$ it ^: PCT/CN2005/002402 

TIONAL APPLICATION NUMBER 

it g : 30. DEC 2005 (30.12.2005) 

TILNAL FILING DATE 

:g : INTEGRATED UNINTERRUPTED POWER SUPPLY UNIT 

INVENTION 

CERfnnED COPY OP 
PRIORITY DOCUMENT 



MM ISSIONER OF THE STATE INTELLECTUAL PROPERTY 
OFFECE OF THE PEOPLE'S REPUBLIC OF CHINA 




MAY 17, 2006 



^ M. '-^ 



PCX 



Copy 



REQUEST 



The undersigned requests that the present 
international application be processed 
according to flie Patent Cooperation Treaty. 



For receiving Office use only 




/ 00 2 40 2 



3 0 • DSC 2005 (3 0 

International Filing Date 



12 - 2005) 



^"■'"',T international Applicatior^ 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 

(^desired) (12 characters maximvm) FPEL05150073 



Box No. I TITLE OF INVENTION 

INTEGRATED UNINTERRUPTED POWER SUPPLY UNIT 


Box No. n APPUCANT | | This person is also inventor 


Name and address: (Family namefoUowedhy given name: for a legal entity, full official designadon. 
Tilt address must Include postal code and name of country. The country of the address indicated in this 
Bojc is the applicant 's State (that is. countr\>) of residence if no State of residence is indicated below.) 

INTEL CORPORATION 
2200 Mission College Blvd. 
Santa Clara, California 95052 
United States of America 


Telephone No. 


Facsimile No. 


Teleprinter No. 


Applicant's registration No. with the Office 


state (that is, country) of nationality: 

us 


State (that is. country) of residence: 

us 


This person is applicant | 1 all designated v designated States except j | the Uniied States | 1 Ihe Stales indicated bi 

for tbp pnrpo9P'<f Af 1 J States A the United States of America j | of America only | i the Supplementaf Box 


Box No. in FURTHER APPLICANT(S) AND/OR (FURTHER) im^ENT ORfS) 


Name and address: (Family name followed h)> given name; for a legal entity-, full official designation. 
The address must include postal code and name of country. The coun try of ihe address indicated in this 
Box is the applicant 's State (that is. cowttty) of residence if no State of residence is indicated below.) 

LI, Shumin 

504; No. 138 Rushan Road 
Pudong District, 
Shanghai 200000 
P. R. of China 


This person is: 

1 [ applicant only 

IX 1 applicant and inventor 

1 1 inventor only (If this check-box is 
1 ' marked, do not fill in below.) 


Applicant's registration No. with the OfQce 


State (that iv, crnintry) of nationality: 

CN • 


State (that iv, country) of residence: 

ON 


This person is applicant | 1 ali designated 1 1 all designated States except f^l the United States | 1 the States indicated in 
for the purposes of: 1 1 States I 1 the United Slates of America LflU of America only 1 1 tlie Supplemental Box 


X Further applicants and/or (further) inventors arc indicated on a continuation sheet. 


Box No. rv AGENT OR COMMON REPRESENT ATfVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf \yC~\ 
of the applicant(s) before the competent International Authorities as: lilJ 


affent 1 1 common . 
'^B^^^^ \ 1 representative 


Name and address : (Family name followed by given name; for a legal entity, full ojficiai devignaiion. 

The address must include postal code and name of country,) 

China Patent Agent (H.K.) Ltd. 

22/F, Great Eagle Centre 

23 Harbour Road, Wanchai 

Hong Kong Special Administrative Region 

The People's Republic of China 


Telephone No. 

(852)28284688 


Facsimile No. 

(852)28271018 


Teleprinter No. 


Agent's registration No. with the Office 


1 1 Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 

1 1 space above is used instead to indicate a special addres:S to which correspondence shtiuld be sent. 



Form PCT/RO/101 (first sheet) (January 2004) 



See Notes to the request form 



/00240 



Sheet No. 



Continuation of Box No. m FURTHER ^VPPLICANT(S) AND/OR (FURTHER) INVENTORCS) 

If none of the following sub-hoxes is used, this sheet should not be included in the request. 


Name and address : (Family name followed by given name; for a legal ejitiiy.fidl official designation. 
The address must include postal code and name of cotmiry. The country of the address indicated in tkL^ 
Box is the appHcani *s State (that i.% country) of residence if no State of residence is indicatedhelow.) 

WU, Changying 

No. 1757 Nong, Xie Tu Road 

Shanghai 200000 

P. R. of China 


This person is: 

1 1 applicant only 

[X 1 applicant and inventor 

1 1 inventor only (If this check-hox 
i 1 is marked, do not fill in below.) 


Applicant's registration No. with the Office 


State (tJiat is, country) of nationality: 

CN • 


State (that is, country) of residence: 

CN 


This person is applicant l 1 alE designated 1 1 aU designated States except rjJTI the United States j | the States indicated in 

for the purposes of 1 I Slates . 1 1 the Umied States of America [AJ of America only | | tlie Supplemental Box 


Name and address: (Family namefollowed h^>givenname; for a legal entit\>.JuUoj[Jicialde^^^ 

The address must include postal code and name of cotmtr\\ The country of the address indicated in this 

Box Ls the applicant's State (that is, coimfry)ofresidenceifnoStafeofresidenceisindicctedbelo>w.) 

GOH, Teck Joo 

26 Jalan Lembah, Taman Tasek 
Johor Bahru, Johor 80200 
Malaysia 


This person is: 

1 1 applicant only 

1 jC 1 applicant and inventor 

1 1 inventor only (If this check-box 
\ 1 is marked, do nor fill in below.) 


Applicant's registration No. with the Office 


State (that is, cotmtn^ of nationality: 

MY 


State (that is, cottntn') of residence: 

MY 


This person is applicant l j all designated j l all designated States except f^l 

fciT the purposes of: 1 1 States | | tiie United States of Amenca 1 


the United States 1 | the States indicated in 
of America only [_ | the Supplemental Box 


Name and address : (Family name followed h\> given name; for a legal entity, fill official designation. 
The address must incline postal code and name of coimtry. The countr\> of the address indicated in this 
Box the applicant 's State (that is, country) ofr&iidenceifnoState of residence is indicated below.) 


This person is: 

1 1 applicant only 

1 1 applicant and inventor 

1 1 inventor only (If this checkr-hox 
L.J is marked, do not Jill in below.) 


Applicant' s registration N o. with the Office 


State (that is, country) of nationality: 


State (thea is, 'cmmtr)fj 


of residence: 


This person, is applicant l j alt designated j | all designated States except | | the United States • | 1 the States indicated in 
for the purposes of: 1 1 States | | the United States of America I 1 of America only | J the Supplemental Box 


Name and address : (Faniify natne followed by given name; for a legal entity, full official designation, 
Tlie address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant 's State (thai is, country) of residence if no State of residence is indituited below.) 

• 


This person is: 

1 1 applicant only 

1 I applicant and inventor 

1 1 inventor only (If this check-hox 
\ 1 is marked, do not fill in below.) 


Applicant's registration No, with the Office 


State (that is. counir)') of nationality: 


State (dial is, country) of residence: 


This person is applicant I 1 all designated j j all designated States except | | the United States | | the States indicated iii 

for the piarposes of: 1 1 States | | the United States of America | j of America only | | the Supplemental Box 


1 I Further applicants and/or (further) inventors are indicated on anotiier continuation sheet. 



Form PCT/RO/101 (continuation sheet) (January 2004) 



See Notes to the requejft form 



Sheet No. 



Box No. V 



DESIGNATIONS 



The filing of this request constitutes under Rule 4.9(a). the designation of all Contracting States bound by the PCT on the international 
filing date, for the grant of every kind of protection available and, where applicable, for the grant of both regional and national patents. 

However, 

I I D£ Gennany is not designated for any kind of national protection 

I I ICR Republic of Korea is not designated for any kind of national protection 

I I RU Russian Federation is not designated for any kind of national protection 

(The check-boxes above may be imed to exclude (irrevocably) the designations concerned in order to avoid the ceasing of the effect, under 
die national law, of an earlier national application from which priority w claimed. See the Notes to Box No. Vas to the consequences of 
such national law provisions in these and certain oiher Stales.) 



Box No. VI PRIORITY CLAIM 



The priority of the following earlier application(s) is hereby claimed: 



Filing date 
of earlier application 

(day/m on ih/year) 



item (1) 



Number 
of earlier application 



Where earlier application is: 



national application: 
country or Member 
of WTO 



regional application:* 
regional Office 



international application: 
receiving Office 



item (2) 



item (3) 



I I Further priority claims are indicated in the Supplemental Box. 



The receiving Office is requested to prepare and transmit to the International Bureau a certified copy of the earlier application(s) (only if 
the earlier application was filed with the Office which for the purposes of this international application is the receiving Office) identified 
above as: 

I I all items Q item(l) Q item (2) Q item (3) | | other, see Supplemental Box 

* Wlicre the earlier application is an ARIFO application, indicate at least one. country party to the Paris Convention for the Protection of 
Industrial.Property or one Member of the World Trade Organization for which' that earlier application was fded (Rule 4,1 0(b) (d)): .... 



Box No. Vn INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) (if two or more International Searching Authorities arc competent to carry out the 
international search, indicate the Authority chosen; die two~letter code may he used) : 



ISA / CN 



Request to use results of earlier search; reference to that search (if an earlier search has been carried out by or requested from the 
Intern ational Search ing A uthority): 

Date (day/month/year) Number Cowntry (or regional Office) 

BoxNo. Vin DECLARATIONS 

The following declarations are contained in Boxes Nos. VIII (i) to (v) (mark the applicable Number of 

check-boxes below and indicate in the right column the number of each type of declaration): declarations 

I I Box No. VIII (i) Declaration as to the identitj' of the inventor 

I I Box No. VIII (ii) Declaration as to the applicant's entitlement, as at the international filing 

date, to apply for and be granted a patent 

I I Box No. VIII (iii) Declaration as to the applicant's entitlement as at the international filing 

date, to claim the priority of the earlier application : 

I I Box No. VUI (iv) Declaration of inventorship (only for the purposes of &e designation of fee 

United States of America) 

I I Box No. VIII (v) Declaration as to non-prejudicial disclosures or exceptions to lack of novelty 



Form PCT/RO/101 (second sheet) (January 2004) 



See Notes to the request form 



r 




Sheet No. 



"A/ 
' / 

I 



Box No. IX CHECK LIST; LANGUAGE OF FILLNG 



This intemational application contains: 

(a) in paper form, the following number of 
sheets: 

request (including 

declaration sheets) : 4 

description (excluding 

sequence listing and/or 

tables related thereto) 14 

claims : 8 

abstract : 1 

drawings 4 

Sub-total number of sheets : 31 

sequence listing : 

tables related thereto : 

(for both, actual number of 
sheets if filed in paper form, 
" whcth crornot a Iso filed in 
computer readable form; 
see (c) below) 

Total number of sheets 31 

(b) Q only in computer readable form 

(Section 80 l(a)(i)) 

(i) □ sequence listing 

(ii) □ tables related thereto 

(c) n also in computer readable form 

(Section 801 (a)(ii)) 

(i) n sequence listing 

(ii) Q tables related thereto 

Tvpe and number of carriers (diskettCj 
CD-ROM, CD-R or other) on which arc 
contained the 

n sequence listing: , 

□ tables related th^-eto: ............ 

(additional copies to he indicated under 
items 9(ii} and/or J()(ii), in right column) 



Figure of the drawings which 
should accom.pany the abstract 



This international apphcation is accompanied by the following 
item(s) (mark the applicable check-boxes below and indicate in 
right column the number of each item): 

1 . 12 fee calculation sheet 

2. 03 original separate power of anomey 
3 . . Q original general power of attorney 

4. □ cop3' of general power of attorney; reference number, 

if any: 

5. □ statement explaining lack of signature 

6. □ priority document(s) identified in Box No. VI as 

item(s): 



Number 
of items 

1 
1 



7. Q translation of international application into 

(language): 

8. Q separate indications concerning deposited microorganism 

or o&ei biological material 



n sequence listing in compnter readable form 
(indicate type and number of carriers) 



(i) n copy submitted for the purposes of international search under 

Rule 1 3 ter only (arid not as part of the intemational application) 

(ii) D (only where check-box (b)(i) or (c)(i) is marked in left column) 

additional copies including, where applicable, the copy for the 
purpo ses of intemational search under Rule 13 ter 

(iii) D together with relevant statement as to the identity of the copy or 

copies with the sequence listing mentioned in left column 

1 0 . Q tables in computer readable form related to sequence listing 

(indicate type and number of carriers) 

(i) CH copy submitted for the purposes of international search under 

Section S02(b-quacer) only (and not as part of the intemational 
application) 

(ii) Q (only where check-box (h) (ii) or (c) (ii) is marlxd in left column ) 

additional copies including, where applicable, the copy for the 
purposes of international search under Section 802(b-<7i/af<?r) 

(iii) Q together with relevant statement as to the identity of the copy or 

copies with the tables mentioned in left column 

11. □ QlCsL^i (spedfyy, 



Language of filing of the . . 

intemationa] application: - 



Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 

..Vfo:/ to each signature, indicate the name of ike person signing and Ihe capacity in wfudi the person signs (if such capacity is not ohvimafr^ 



equesi). 



For receiving Oftlcc use only 




1 . Date of actual receipt of the purported 



intemational application: 



0 



•s O 



^ n /(% rrr:. 



Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported intemational application: 



\j' » ^ 



4. Date of timely receipt of the reqxiired 
corrections under PCT Article 1 1 (2): 



2. Drawings: 
I I received: 

I I not received: 



5. Intemational Searching Authority 

(if two or more arc competent): ISA / 



6. I I Transmittal of search copy delayed 
I I until search fee is paid 



For Intemational Bureau use only 



Date of receipt of the record copy 
by the International Bureau: 



FormPCT/RO/101 (last sheet) (January 2004) 



See Notes to the request form 



This sheet is not part of and does not coiint as a sheet of the international application, 

]p I For receiving Office use only 



FEE CALCULATION SHEET 
Annex to the Request 



Applicant's or agent s 
file reference 



FPEL05150073 



r. pt^Uf'^'^^^l^ / 0 0 2 4 0 ^ 

Intemauonai ^ppIication~No. ^ 



Date stamp of the receiving Office 



Applicant 

INTEL CORPORATION etc. 



CALCULATION OF PRESCRIBED FEES 
1. TRANSMITTAL FEE 



GNY500 



CN 



J. 



SEARCH FEE 

International search to be carried ont by 

(If two or more International Searching Authorities are competent to carry out the 
international search, indicate the name of the Authority which is chosen to carry out 
the international search.) 

INTERNATIONAL FILING FEE 

VvTiere items (b) and/oi (c) of Box No. IX apply, enter Sub-total number of sheets V 
Where items (b) and (c) of Box No. IX do not apply, enter Total number of sheets J 



CNY1500 



31 



OH 



first 30 sheets 



CHF1400 



ii 



1 



CHF15 ^ 1 CHF15 



12 



number of sheets 
in excess of 30 



fee p&r sheet 



|i3 I additional component (only if sequence listing and/or tables related 
thereto are filed in computer readable form under Section 801(a)(i), 
or both in that fonm and on paper, under Section 801Ca)(ii)): 



400 X 



= L 



13 



tee per sheet 

Add amounts entered at il, i2and i3 and enter total at I 



I CHF1415 



(Applicants from certain States are entitled to a reduction of 75% of the 
international filing fee. Where the applicant is (or all applicants are) so 
entitled, the total to be entered at I is 25% of the international filing fee,) 



4. FEE FOR PRIORITY DOCUMENT (if applicable) 



5. TOTAL FEES PAYABLE 

Add amounts entered at T, S, 1 and P,and enter total In the TOTAL box 



CNY2000CHF1ffS 



TOTAL 



I ^ ^ ij sj 



•QtU 



MODE OF PAYMENT 

[jg authorization to charge 
deposit account (see below) 

I I cheque 



I I postal money order 
bank drait 



I I cash 

I I revenue stamps 



I I coupons 

□ other (specify) - 



AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT 
(This mode of payment may not be available at all receiving Offices) 



Authorization to charge the total fees Indicated above. 

CThis check-box may he marked only if the conditions for deposit accounts 
of the receiving Office so permit) Autborization to charge any deficiency 
or credit any oveipayment in the total fees indicated above. 

Authorization to charge the fee for priority document 



Receiving Office: ROi /^i^S^ 
Deposit Account Wf r^f^r^ -^^ ^ • 

17.^ t^ For Patan? -s-- \ 'r-: \¥- 



Date: 



Name: 



\ 4- ^'1 



Signature: 



Ox. 



Form PCT/RO/lOl (Annex) (January 2004) 



See Notes to the fee calculation sheet 




FPEL05 150073 



PCI/CN 2005 



0 0 2 401^ 



INTEGRATED UNINTERRUPTED POWER SUPPLY UNIT 
BACKGROUND 

[0001] Computer systems have been used in. e.g., some rural areas or areas 

5 outside major metropolitans. Normally, in these areas, there may be poor or 
inadequate power infrastructures. The computer systems may rely on common 
alternating current (AC) power. The computer systems nnay also use batteries; 
however, the batteries are not directly applicable to the computer systems or other 
AC peripheral equipments. 

1 0 BRIEF DESCRIPTION OF THE DRAWINGS 

[0002] The invention described herein is illustrated by way of example and not by 

way of limitation in the accompanying figures. For simplicity and clarity of illustration, 
elements illustrated in the figures are not necessarily drawn to scale. For example, 
the dimensions of some elements may be exaggerated relative to other elements 
15 for clarity. Further, where considered appropriate, reference labels have been 
repeated among the figures to indicate con-esponding or analogous elements. 

[0003] FIG. 1 Illustrates an embodiment of a computing device. 

[0004] FIG. 2 illustrates an embodiment of a system that may supply power in a 

computing device. 

[0005] FIG. 3 illustrates another embodiment of a system that may supply power in 

a computing device. 

[0006] FIG. 4 illustrates an embodiment of a method that may be used to supply 

power. 
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DETAILED DESCRIPTION 

[0007] The following description describes techniques that may provide a system to 

supply power to a computing device. The implementation of the techniques is not 
restricted in computing systems; it may be used by any execution environments for 
5 similar purposes, such as, for example, desktop, laptop, server, mobile computing 
device, handheld computing device, mobile phone, or other environments and/or 
digital/electronic equipments. In the following description, numerous specific details 
such as logic implementations, opcodes, means to specify operands, resource 
partitioning/sharing/duplication implementations, types and inten-elationships of 
iO system components, and logic partitioning/integration choices are set forth in order 
to provide a more thorough understanding of the present invention. However, the 
invention may be practiced without such specific details. In other instances, control 
structures and full software instruction sequences have not been shown in detail in 
order not to obscure the invention. 

[0068] References in the specification to "one embodiment", "an embodiment", "an 

example embodiment", etc., indicate that the embodiment described may include a 
particular feature, structure, or characteristic, but every embodiment may not 
necessarily include the particular feature, structure, or characteristic. Moreover, 

( 

such phrases are not necessarily referring to the same embodiment. Further, when 
20. a particular feature, structure, or characteristic is described in connection with an 

embodiment, it is submitted that it is within the knowledge of one skilled in the art to 

effect such feature, structure, or characteristic in connection with other 

embodiments whether or not explicitly described. 
[0009] Embodiments of the invention may be implemented in hardware, firmware, 

25 software, or any combination thereof. Embodiments of the invention may also be 




implemented as instructions stored on a machine-readable medium, which may be 
read and executed by one or more processors. A machine-readable medium may- 
include any mechanism for storing or transmitting information in a form readable by 
a machine (e.g., a computing device). For example, a machine-readable medium 
5 may include read only memory (ROM); random access memory (RAM); magnetic 
disk storage media; optical storage media; flash memory devices; electrical, optical, 
acoustical or other forms of propagated signals (e.g., earner waves, infrared signals, 

digital signals, etc.). and others. 
[0010] FIG. 1 illustrates an embodiment of a computing device 100. Referring to 

10 FIG. 1 , in one embodiment, the computing device 100 nr^y comprise a housing or 
case to accommodate the components of the computing device 100. The 
computing device 100 may comprise one or more processors 1 1 0. Each processor. 
110 may implemented as a single integrated circuit, multiple integrated circuits, or 
hardware with software routines (e.g.. binary translation routines). The processor 

15 110 may perform actions in response to executing instructions. For example, the 
processor 110 may executes programs, perform data manipulations and control 
tasks in the computing device 100, etc. The processor 110 may be any type of 
processor adapted to perform operations in memory 120. For example, processor 
110 may be a microprocessor, a digital signal processor, a microcontroller, or any 

20 other processors. In one embodiment, the processor 1 1 0 n^y be not dedicated to 
the use of memory 120. and the processor 1 10 may perform operations in memory 
120 while also performing other system functions. 
[001 1] The memory 120 may comprise memory devices providing addressable 

storage locations that a memory controller 152 may read data from and/or write 

25 data to. The memory- 120 may comprise one or more different types of memory 
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devices such as, for example, dynamic random access memory (DRAM) devices, 
synchronous dynamic random access memory (SDRAM) devices, read-only 
memory (ROM) devices, or any other volatile or non-volatile memory devices! 
Moreover, the memory 120 may be arranged in a hierarchal manner. For example, 
5 the memory 120 may be arranged in channels, ranks, banks, pages, and columns. 
[0012] The computing device 100 may further comprise a chipset 150. The chipset 

1 50 noay comprise one or more integrated circuit packages or chips that couple the 
processors 1 1 0 to memory 120. one or more storage devices 130. one or more 
[ peripheral devices 140, and other components (for exanple, mouse, keyboard, 

10 video controller, or other I/O devices of the computing device 100, etc.). The chipset 
150 may receive transactions from the processors 1 10 and to issue transactions to 
the processors 110. e.g., via a processor bus. The memory controller 152 may 
issue transactions to the memory 120, e.g.. via a memory bus. 
[0013] In one embodiment, the storage device 130 may store archive infornnation. 

1 5 such as code, programs, files, data, applications, or operating systems, etc. An 
example of the storage device 130 may comprise a tape, hard disk (HD) drive, a 
floppy diskette, a compact disk (CD) ROM. a flash memory device, any other mass 
f storage device, any other magnetic storage media, any other optical storage media, 

or any other non-volatile memory devices, etc. The chipset 150 may comprise one 
20* or more storage device interfaces that may access each storage device 130 via a 
bus 142. 

[0014] The computing device 1 00 may further comprise one or more peripheral 

devices 140. The peripheral devices 140 may comprise hard discs, optical drivers, 
mouse, keyboards, universal serial bus (USB) devices, etc. The peripheral device 
25 140 may also comprise a display device. The display device may comprise a 



display, such as liquid crystal display (LCD), cathode ray tube (CRT), virtual retinal 
display (VRD), or any other type of display device. The peripheral devices 140 may 
further comprise any I/O devices to perform I/O functions. Examples of the I/O 
devices may comprise controller for input devices (e.g., keyboard, nnouse, trackball. 
5 pointing device), media card (e.g., audio, video, graphics), network card, and any 
other peripheral controllers. Examples of the peripheral devices 140 may further 
comprise scanners, printers, faxes, etc. 

[001 5] The computing device 1 00 may further comprise one or more 

communication interfaces 154. that may allow software and/or data to be 
1 0 transferred, in the form of one or more signals, between the computing device 1 00 
and one or more external devices, networks and/or information sources. For 
exarrple. the one or more signals may comprise any signals, such as, for example, 
electronic, electromagnetic, optical, etc., that maybe transferred via wire, cable, 
optical fiber, phone line, infrared channel, radio frequency channel, etc. The 
15 communication interface 154 nnay comprise a communications port, a telephone 
modem, a wireless modem, a network interface card and/or any other 
communication interfaces. 

[0016] in one embodiment, the computing device 100 may comprise one or more 

buses 142 that the chipset 150 may use to access the storage devices 130. the 
20 peripheral devices 140 and other components in the conputing device 100. The 
buses 142 may comprise, for example, peripheral component interconnect (PCI) 
buses, accelerated graphics port (AGP) buses, universal serial bus (USB) buses, 
low pin count (LPC) buses, and/or other I/O buses. 

[0017] It is to be noted that FIG. 1 illustrates an example of a computing device. 

25 Other systems, architectures, and modifications and/or reconfigurations of FIG. 1 



are possible. In one embodiment, the present invention may be used in any 
execution environments, such as. for example, computing devices, desktops, 
laptops, servers, mobile computing devices, handheld computing devices, mobile 
phones, and/or digital/electronic equipments. 




FIG. 2 is a block diagram that illustrates an example embodiment of a 
system 200 that may supply power for a computing device, for example, the 
computing device 100, The system 200 may integrate, e.g.. uninterrupted power 
supply (UPS) and standard power supply unit (PSU) functions. In one embodiment, 
5 the system 200 may be arranged in the housing or case of the computing device 
1 00. The system 200 may comprise a rectifier 21 0, a converter 220, a battery 
charger 230, and an inverter 250. In one embodiment, the rectifier 210,. the battery 
charger 230. the converter 220 and/or the inverter 250 may be physically integrated 
into one single printed circuit board (PCB). In another embodiment, the inverter 250 

10 may be designed on a separate PCB so as to provide flexibility/option to include the 
inverter 250 in the computing device 100 as required by the CRT monitor/other AC 
peripheral devices, such as. for example, fax machine, printer, and scanner, etc. 
For example, the system 200 may comprise a first unit that nnay output an AC input 
voltage, and produce an AC output voltage from a battery voltage in response to a 

1 5 failure of the AC input voltage; and a second unit that may produce a DC output 
voltage from the AC input voltage, and produce the DC output voltage from the 
battery voltage in response to the AC input voltage failure or being insufficient: The 
first unit may comprise the inverter 250 and the second unit may comprise the 
rectifier 210. the converter 220 and the battery charger 230; however, other 

20 embodiments may comprise a different configuration to perform the same 
functions. 

[0018] In one embodiment, the rectifier 210 may convert an AC input voltage, for 

example, ac1 to a first DC voltage, for example, del. For example, the rectifier 210 
nnay rectify the AC input voltage to produce the unregulated first DC voltage. The 
25 rectifier 21 0 may comprise an EMI (electro-magnetic interference) filter 212 that 



i 

• ■ 

may filter out electro and/or magnetic interference in the AC input voltage ac1 
and/or reduce harmonics In the AC input current to output a filtered AC input voltage 
ac2; however, other ennbodiments may comprise a different filter to filter out 
different interference in the AC input voltage acl . 
[0059] In.another embodiment, the rectifier 210 may comprise a rectifying unit 214 

that may rectify the filtered AC input voltage ac2 to produce the first DC voltage dc1 . 
For example, the rectifying unit 214 may rectify the filtered AC input voltage ac2 
having, e.g., a sine waveform to produce the first DC voltage dc1 that may have a 
half cycle waveform. In one embodiment, the rectifying unit 214 nnay comprise a 

1 0 diode bridge rectifier, or any other rectifier, to rectify the filtered AC input voltage 
ac2 to output the first DC voltage dc1. In another embodiment, the rectifying unit 
214 nray further comprise a filter capacitor that may reduce ripples in the first DC 
voltage dc1. For example, the rectifier 210 nnay convert a single-phase sine wave- 
(e.g., 50- or SO-Hz) AC input voltage to the first DC voltage dc1 by means of the 

1 5 diode bridge rectifier. In one embodiment,. the first DC voltage del may have an 
average value of about +300 Volts. 
[0020] The battery charger 230 may provide a battery charge voltage, for example, 

dc2 to keep one or more batteries, e.g., 240. charged or a constant trickle charge 
voltage for the batteries 240 to offset a slight self-discharge. In one ennbodiment, 

20 the battery charger 230 may perform a fast charging operation for battery initial 
charging and/or recovery charging after deep discharge. For example, at the 
beginning of the fast charging operation, the battery charger 230 may establish a 
constant current, for example, by a constant-current regulator. As the charging 
continues, the battery charge voltage dc2 may rise till it reaches a recovery level, for 

25 example, about +14 volts. By this point, the charging model may automatically 

8 
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changes to constant voltage charging, and the charge current may start to gradually 
decrease. At the end, the charge current may decrease to lower than a given value, 
for example, about SOOnnA, and the battery charge voltage dc2 may be switched 
from the recovery level to a float level, for example, about 13.7V. in one 
5 embodiment, under the fast charge operation, the AC power may be supplied for 
operating the computing device 100 and may charge one or more batteries 240 that 
are not connected to a load. In another embodiment, the battery charge voltage dc2 
nnay be controlled in magnitude based on characteristics of different types of 
batteries. 

[0(DQ1] In another embodiment, the switch to constant voltage trickle charging may 

occur after the battery has recovered most of the rated capacity over a given period 
of time, for example, about 80% of the rated capacity. For the constant voltage 
trickle charging, when the battery is fully charged, the charging voltage and the 
charging current may be maintained at about 1 3.7V and about 500mA. respectively, 
15 to compensate for the self-discharge to keep the battery in a fully-charged condition 
at all times. In one embodiment, under the trickle charge operation, the battery 240 
may be kept in a fully-charged condition. 
[0022] In one ennbodiment, the converter 220 may convert a DC voltage, e.g., the 

first DC voltage del outputted from the rectifier 210, into one or more DC outputs at 
20 desired voltage levels. In one embodiment, the converter 220 nnay comprise a first 
relay (K1 ) 222 that may switch between a first position A and a second position B. 
For example, the first relay 222 may be at the first position A to connect the first DC 
voltage del to a first converting unit 224. The first converting unit 224 may convert 
the first DC voltage dc1 into one or more DC outputs dc5. For example, the one or 
25. more DC outputs dc5 nnay be respectively supplied to operate a computing device. 

9 




e.g., motherboard or host. For example, the one or more DC outputs dc5 may be 
used to power the computing device 100, e.g., the processor 1 10. the chipset 150. 
the memory 120, the storage devices 130, or any peripheral devices 140 that use 
DC power, etc. In another embodiment, the one or more DC outputs dc5 may be at 
5 different voltage levels that may comprise +12V. +5V, +3.3V. -12V, etc. In yet 
another embodiment, the DC outputs dc5 may be electrically isolated from each 

other. 

[0023] In another embodiment, when AC power fails, the first relay 222 may 

connect the battery 240 to a load to supply battery power. For example, referring to 

1 0 FIG. 2, when AC power fails, the first relay 222 may switch to the second position B 
to connect the output of a second converting unit 226 of the converter 220 ta the 
input of the first converting unit 224, so that the converter 220 may convert a battery 
voltage dc3 from the battery 240 into one or more DC outputs dc5. For example, the 
battery 240 may provide the battery voltage dc3 to the second converting unit 226. 

1 5 The second converting unit 226 may convert the battery voltage dc3 into a second 
DC voltage dc4. The first converting unit 224 may convert the second DC voltage 
dc4 into one or more DC outputs dc5 that may be. respectively, supplied.for the 
operation of the computing device 100, including the motherboard or host, the 
storage devices, the LCD monitor, or any other DC peripheral devices. In one 

20 embodiment, the battery voltage dc3 may have a voltage level of about +12V, In 
another embodiment, the second DC voltage dc4 may be an unregulated DC 
voltage with a voltage level of about +300V. In yet another embodiment, the second 
DC voltage dc4 may have a voltage level that may be approximately equal to the 
first DC voltage del . In another embodiment, the converter 220 may comprise any 

10 




other switching unit or relay that may connect the first DC voltage dc1 or the second 
DC voltage dc4 to the first converting unit 224. 
0024] The inverter 250 may sujDply the filtered AC input voltage ac2 to a CRT 

monitor and/or any other AC peripheral devices. Referring to FIG. 2, the inverter 

5 240 may comprise a second relay (K2) 254 that may switch between a third position 
C and a fourth position D. In one embodiment, the second relay 254 may be at the 
fourth position D to provide the filtered AC input voltage ac2 for the operation of the 
CRT monitor and/or the AC peripheral devices. In another embodiment, when the 
AC power fails, the second relay 254 may switch to the third position C to provide an 

10 AC output voltage ac3 outputted from an inverting unit 252 to the CRT monitor 
and/or AC peripheral devices. The inverting unit 252 nnay convert the battery 
voltage dc3 from the battery 240 into the AC output voltage ac3. For example, the 
AC output voltage ac3 may have a voltage level of about 220\/. In another 
embodiment, the inverter 250 may comprise any other switching unit or relay that 

15 may provide the filtered AC input voltage ac2 or the AC output voltage ac3 to the 
CRT monitor and/or other AC peripheral devices. 
[0025] FIG. 3 illustrates another embodiment of a system 300 that may supply 

power for a computing device. The system 300 is substantially similar to the system 
200 as shown in FIG. 2, except that the system 300 nnay supply the AC input 

20 voltage acl to the AC peripheral devices. Although FIGs. 2 and 3 illustrate 
embodiments of a power supply system, some embodiments may comprise 
different components, circuitries or architectures to perform the same functions. 
While the systems 200 or 300 of FIGs. 2 and 3 may supply power to the computing 
device 1 00, the system 200 or 300 nrey further supply power in server environment. 

11 



[0026] FIG. 4 illustrates an embodiment of a method that the system 200 may use to 

supply power to the computing device 100. In one embodiment, in response to an 
AC line voltage being present, the system 200 may supply power to the computing 
device 100, including the motherboard of the computing device 100. the storage 
5 devices 1 30. LCD or CRT monitors . and/or one or more other peripheral devices 
140, from the AC side through the rectifier 210 and the converter 220; and 
meanwhile, the battery bank 240 may be either fully charged or floating charged by 

the battery charger 230. 
[0027] Refemng to FIG. 4. In one embodiment, in response to the AC input voltage 

10 ac1 being present (block 402). e.g. . the EMI filter 21 2 may produce a filtered AC 
input voltage ac2 (block 404). In block 414. the second relay 254 may be set at the 
fourth position D, so as to provide the filtered AC input voltage ac2 for the operation 
of the CRT monitor and/or one or more other AC peripheral devices (block 416). In 
block 406. e.g.. the rectifying unit 214 may convert the AC input voltage ac2 into the 

1 5 first DC voltage del . In block 412. the first relay 222 may be set at the first position 
A, so as to supply the first DC voltage del to the converter 220. For example, in 
block 41 4. the first converting unit 224 in the converter 220 may convert the first DC 
voltage del to produce the one or more DC outputs dc5 for the operation of the 
motherboard, the storage devices, the LCD monitor and/or one or more other DC 

20 peripheral devices (block 434). In block 408. the battery charger 230 may use the 
first DC voltage del from the rectifier 2 1 0 to produce the battery charge voltage dc2, 
so as to either fully charge or floating charge the battery bank 240 (block 41 0). 
[0028] In another embodiment, in response to the AC power being absent or the AC 

power outage, the computing device 100 may be powered from the battery side 

25 through the converter 220 and inverter 250 (e.g., if CRT monitor/other AC 

12 
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peripheral devices are applicable). For example, the battery side may power the 
computing device 1 00 in response to a complete power failure situation, for 
example, a black out. or a partial power failure situation, such as a brown out where 
power is received but is insufficient or below a required level to power a device. 
[0039] In one embodiment, in response to the AC input voltage ad being absent or 

below a level required to operate the computing device 100 (block 402). the battery 
240 may output the battery voltage dc3 (block 420). In block 428. e.g.. the inverting 
. unit 252 may convert the battery voltage dc3 to produce the AC output voltage ac3. 
m block 430. the second relay 254 may be set at the third position C. so as to supply 
1 0 the AC output voltage acS for the operation of the CRT monitor and/or one or more 
AC peripheral devices (block 432). In block 420. the battery 240 may further supply 
the battery voltage dc3 to the second converting unit 226 in the converter 220. The 
second converting unit 226 may convert the battery voltage dc3 to output a second 
DC voltage dc4 (block 422). In block 424. the first relay 222 may be set at the 
1 5 second position B. so as to supply the second DC voltage dc4 to the first converting 
unit 224. in block 426. the first converting unit 224 nriay convert the second DC 
voltage dc4 to produce the one or more DC outputs dc5 for the operation of the 
motherboard, the storage devices, the LCD monitor and/or one or more other DC 
peripheral devices (block 434). 
[0080] In one embodiment, the first DC voltage del may have a level that is 

approximately equal to the level of the second DC voltage dc4. In another 
embodiment, the first DC voltage del may have a level that is not the same as the 
level of the second DC voltage dc4. In yet another embodiment, the converter 220 
may further comprise a third converting unit to convert the second DC voltage dc4 
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into one or more DC outputs for the operation of the motherboard, the storage 
devices, LCD monitor and/or one or more other DC peripheral devices. 
[003 1 1 ' Although the method of FIG. 4 is described with regard to the system 200 of 
FIG. 2. the method of FIG. 4 may also be used in the system 300 of FIG. 3 if block 
5 404 is deleted, block 406 is changed to convert the AC input voltage ac1 . and block 
418 is changed to supply the AC input voltage ac1 . While the method of FIG 4 is 
illustrated as a sequence of operations, the illustrated operations may be performed 
In a different order. For example, the first relay 222 and the second relay 254 may 
be set at the first position A and the fourth position D. respectively, in response to 
1 0 the AC side voltage; the first relay 222 and the second relay 254 may be set at the 
second position B and the third position C. respectively, in response to a power 
failure of the AC side voltage, for example, a complete power failure or a partial 
power failure. In another embodiment, the respective voltage supplying blocks, 
such as blocks 410. 434. 418, 432 may be omitted, in response to the 
1 5 corresponding devices being absent in the computing device 1 00. 
[0032] While certain features of the invention have been described with reference to 

• embodiments, the description is not intended to be construed in a limiting sense. 
Various modifications of the embodiments, as well as other embodiments of the 
invention, which are apparent to persons skilled in the art to which the invention 
20 pertains are deemed to lie within the spirit and scope of the invention. 
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What is claimed is: 

1 . A system to supply power to a computing device, comprising: 
a first unit that outputs an AC input voltage, and produces an AC output 
5 voltage from a battery voltage in response to a failure of the AC input voltage; and 

a second unit that produces a DC output voltage from the AC input voltage. 

and produces the DC output voltage from the battery voltage in response to the AC 

input voltage failure. 

10 2. The system of claim 1 , the second unit comprising: 

a rectifier that produces a first DC voltage from the AC input voltage; and 
a converter that converts the first DC voltage into the DC output voltage, and 
converts the battery voltage to produce the DC output voltage. 

1 5 3. The system of claim 1 , the first unit comprising: 

an inverter that converts the battery voltage into the AC output voltage. 

4. The system of claim 1 , the second unit comprising: 
a rectifier that produces a first DC voltage from the AC input voltage; 
20 a second converting unit that converts the battery voltage into a second DC 

voltage; 

a first converting unit that converts the first DC voltage into the DC output 
voltage, and converts the second DC voltage into the DC output voltage in 
response to the AC input voltage failure; and 

15 



a first switching unit that switches between a first position to couple the first 
DC voltage to the first converting unit and a second position to couple the second 
DC voltage to the first converting unit. 

5. The system of claim 1, the first unit comprising: 

an inverting unit that converts the battery voltage into the AC output voltage; 

and 

a second switching unit that switches between a third position to output the 
AC output voltage and a fourth position to output the AC input voltage. 

6. The system of claim 2, the second unit further comprising: 

a charger that uses the first DC voltage to produce a battery charging 
voltage. 

7. The system of claim 2, the rectifier further comprising: 

a filter that produces a filtered AC input voltage from the AC input voltage; 

and 

a rectifying unit that converts the filtered AC input voltage into the first DC 

voltage, 

wherein the uninterruptible power supply unit outputs the filtered AC input 
voltage, and the power supply unit produces the DC output voltage from the filtered 
AC input voltage. 

8. A power supply for a computing device comprising: 

a rectifier that converts an AC input voltage into a first DC voltage; 

16 



a converter that converts the first DC voltage into one or more DC outputs, 
and converts a battery voltage into the one or more DC outputs in response to the 
absence of the AC input voltage; 

an inverter that outputs the AC input voltage, and converts a battery voltage 
5 into an AC output voltage in response to the absence of the AC input voltage. 

9. The power supply of clainn 8. further comprising: 

a charger that couples to the rectifier to produce a battery charging voltage. 



10 10. The power supply of claim 8. the converter comprising: 

a first switching unit that switches between a first position to couple the first 
DC voltage to the converter and a second position to couple the battery voltage to 
the converter. 

15 11. The power supply of claim 8, the converter comprising: 

a second converting unit that converts the battery voltage into a second DC 

voltage; 

a first converting unit that converts the first DC voltage into the one or more 
DC outputs, and converts the.second DC voltage into the one or more DC outputs in 
20 response to the absence of the AC input voltage; and 

a first switching unit that switches between a first position to input the first DC 
voltage to the first converting unit and a second position to input the second DC 
voltage to the first converting unit. 

25 12. The power supply of claim 8, the inverter comprising: 

17 



a second switching unit that switches between a third position to output the 
AC output voltage and a fourth position to output the AC input voltage. 

1 3. The power supply of claim 8. the inverter comprising: 

an inverting unit that converts the battery voltage into the AC output voltage; 

and. 

a second switching unit that switches between a third position to couple to 
the inverting unit and a fourth position to couple to the rectifier. 

1 4. The power supply of claim 8, the rectifier comprising: 

a filter that filters out interference in the AC input voltage to produce a filtered 

AC input voltage; and 

a rectifying unit that converts the filtered AC input voltage into the first DC 

voltage, 

wherein the inverter outputs the filtered AC input voltage in response to the 
AC input voltage. 

1 5. A method to supply power to a computing device, comprising: 

in response to an AC input being present, outputting the AC input and 
producing a DC output from the AC input; and 

in response to a failure of the AC input, producing an AC output from a 
battery input and producing the DC output from the battery input. 

16. The method of claim 15. further comprising: 
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in response to the AC input being present, converting the AC input into a first 

DC input; and 

converting the first DC Input into the DC output. 

5 1 7. The method of clainn 1 5. further comprising: 

in response to the AC input being present, converting the AC input into a first 

DC input; and 

converting the first DC input into a battery charging output. 

10 18. The method of claim 1 5. further comprising: 

in response to the AC input failure, converting the battery input into a second 

DC input; and 

converting the second DC input into the DC output. 

15 19. The method of claim 1 5. further comprising: 

in response to the AC input being insufficient for the operation of the 

4 

computing device, converting the battery input into the AC output. 

20. The method of claim 1 5, further comprising: 
20 supplying the AC input to one or more AC peripheral devices of the 

computing device; and 

supplying the DC output from the DC input to a motherboard of the 
' computing device and one or more DC peripheral devices of the computing device. 

25 21. The method of claim 1 5, further comprising: 

19 




supplying the AC output to one or more AC peripheral devices of the 

computing device; and 

supplying the DC output from the battery input to the motherboard of the 
computing device and one or more DC peripheral devices of the computing device. 

5 

22. A system, comprising: 

a processor to perform one or more functions in the system; and 
a power supply system to power the processor from an AC input, and power 
the processor from a battery input in response to the AC input being insufficient to 
10 operate the processor, 

a housing to accommodate the processor and the power supply system. 

23. The system of claim 22/ the power supply system comprising: 
a rectifier to convert the AC Input into a first DC input; 

15 a converter to produce one or more DC outputs from the AC input, and 

produce the one or more DC outputs from the battery input in response to absence 
of the AC input; and 

an inverter to output the AC input at an output of the power supply system, 
and produce an AC output at the output of the power supply system from the battery 

20 input in response to the absence of the AC input. 

24. The system of claim 23. the power supply system further conrprising: 
a charger that couples to the rectifier to convert the first DC input Into a 

battery charging output. 

25 
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25. The system of claim 23, the converter comprising: 

a first converting unit to convert the first DC input into the one or more DC 
outputs; 

a second converting unit to convert the battery input into a second DC 
5 voltage, 

a first switching unit to switch between a first position in response to the 
presence of the AC input and a second position in response to the absence of the 
AC input, wherein the first switching unit at the first position couples the rectifier to 
the first converting unit, the first switching unit at the second position couples the 
1 0 second converting unit to the first converting unit for the first converting unit to 
convert the second DC voltage into the one or more DC outputs. 

26. The system of claim 23, the inverter comprising: 

an inverting unit to convert the battery input into the AC output voltage; and 
1 5 a second switching unit to switch between a third position in response to the 

absence of the AC input and a fourth position in response to the presence of the AC 
input, wherein the second switching unit at the third position couples the inverting 
unit to the output of the power supply system, and the second switching unit at the 
fourth position couples the rectifier to the output of the power supply system. 

20 

27. The system of claim 23, the rectifier comprising: 

a filter to produce a filtered AC input from the AC input; and 

a rectifying unit to convert the filtered AC input into the first DC input. 
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28. The system of claim 27, the inverter comprising: 

an inverting unit to convert the battery input into the AC output; and 
a second sNA/itching unit that switches between a third position to provide the 
AC output voltage at the output of the power supply system and a fourth position to 
5 provide the filtered AC input voltage at the output of the power supply system. 

29, The system of claim 22, the power supply system comprising: 
a rectifier to convert the AC input into a first DC input; 

a convert to produce one or more DC outputs from the AC input, and 
1 0 produce the one or more DC outputs from the battery input in response to the AC 
input being insufficient to operate the system; and 

an inverter to output the AC input at an output of the power supply system, 
and produce an AC output at the output of the power supply system from the battery 
input in response to the AC input being insufficient to operate the system. 
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ABSTRACT 

A system may provide integrated uninterrupted power supply for computer 
systems. The system comprise a first unit that outputs an AC input voltage, and 
produces an AC output voltage from a battery voltage in response to the AC input 
5 voltage being absent; and a second unit that produces a DC output voltage from the 
AC input voltage, and produces the DC output voltage from the battery voltage in 
response to the AC input voltage being absent. 
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